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233 A four electrode cell was constructed in the laboratory (Fig 1) , by using 288 and phosphate buffered (0.1 M, pH 6.2), whereas the anode compartment was filled 289 with LB medium containing E. coli (OD = 1) and methylene blue (100 µM). It is worth 290 noting that the aforementioned conditions (externally added mediator at the anode and 291 ferricyanide cathode) are not sustainable when producing energy is intended; 292 nevertheless they can perform perfectly as regents when an analytical goal is pursued 293 (i.e., MFCs-based biosensor). Before MFC measurements, the anode compartment was 294 bubbled with N 2 during 5 min to reach anoxic conditions. MFCs were maintained in a 295 thermostatic chamber at 30º C during experiments. Potential measurements were done 296 after 1 h at open circuit (OCV) and recorded with a data acquisition board (NI-USB 297 6210, National Instruments, USA) connected to a personal computer. Current (I, 298 ampere) was calculated as I = E/R (5), where R was the external circuit resistor. Power 299 (P, watt) was calculated as P = IE (6).
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These values were normalized by using the electrode geometrical area (4 cm 2 when H-302 type MFC was assayed), to obtain the current (j, A/m 2 ) and power (p, W/m 2 ) densities. 318 CFU/mL) in a minimal medium constituted by phosphate buffer (0.1 M, pH 6.2), 319 glucose (20 g/L), sodium sulfite (0.1 g/L) and methylene blue (100 µM). As a proof of 320 concept, the paper-based micro-scale MFC was used as an acute toxicity biosensor; in 321 such experiments formaldehyde (0.1%) was also added to the anolyte solution. MFC 322 potential was continuously monitored by using a 100 KΩ load, and converted to current 323 by using Ohm law (Eq. 5). MFCs were operated with toxic or control samples during 1 324 h and all the experiments were done at least by duplicate. (Fig 2b and Fig 2c, (Fig 2a) 427 seems to produce low reproducibility and high deviations as can be seen in Fig 5. On 428 the other hand, the PVA:CS membranes showed great characteristics related to the 429 oxygen permeability, conductivity, and power density in MFC assays; these results 430 indicate that this membrane has the potential to be employed as alternative to Nafion ® at 431 least in disposable, low power MFC systems. The relevant data obtained here are 432 summarized in the Table 2 , which shows that PVA:CS membranes are fourfolds more 433 efficient than Nafion ® 117 membranes, when p max is compared. Low cost membranes as 434 designed here are a perfect match for the construction of MFCs paper-based devices, to 435 be used in PON applications and easy to dispose by burning, sometimes the only 436 available disposal method in low-income countries. 
